Ventilatory effects of clonidine alone and in the presence of alfentanil, in human volunteers.
Clonidine, an alpha 2-adrenergic agonist, can potentiate opioid-induced analgesia. In a double-blind placebo-controlled study in human volunteers, we sought to determine whether clonidine also potentiates opioid-induced respiratory depression. Hypercapnic ventilatory responses (minute ventilation, mean inspiratory flow rate, and mouth occlusion pressure) were measured in five healthy male volunteers on two separate occasions (with or without clonidine, approximately 3.5 micrograms.kg-1 orally) under the following conditions: baseline, 2 h after clonidine/placebo (alfentanil concentration of 0), and during computer-controlled alfentanil infusions to approximate plasma concentrations of 5, 10, 20, 40, and 80 ng.ml-1. Plasma alfentanil concentrations were measured before and after each rebreathing test, and clonidine concentrations were measured after each rebreathing test. The end-tidal CO2 (PET(CO2)) was measured continuously. Data were analyzed by repeated-measures analysis of variance. The PET(CO2) and measured concentrations of alfentanil were included as covariates, and a compound symmetry error analysis was assumed. Statistical significance was achieved when P less than 0.05. For minute ventilation, mean inspiratory flow rate, and mouth occlusion pressure there was a statistically significant relationship to the covariates of PET(CO2) and plasma alfentanil concentration. Clonidine, when compared to placebo, caused a small but significant depression of mean inspiratory flow rate. There was similarly a small, but statistically insignificant, depression of minute ventilation by clonidine. The mouth occlusion pressure was not affected by clonidine treatment. Clonidine treatment did not potentiate alfentanil-induced respiratory depression. Although the combination of an opioid and an alpha 2-adrenergic agonist may act synergistically for the analgesic response, there is no synergistic effect by this drug combination on respiratory depression.